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The influence of plasma
volume on blood pressure in
regular hemodialysis patients
To the Editor: The article by Leypoldt et al [1] en-
titled “Relationship between volume status and blood
pressure during chronic hemodialysis” has shown that in-
tradialytic reduction of plasma volume is associated with
significantly lower pre- and postdialysis systolic BP.
We conducted a cross-sectional study on 100 chronic
hemodialysis patients, of which the mean age was
40.7±23.4 years, who received 3- to 5-hour (mean length
of the session 235±65 minutes) hemodialysis sessions
thrice weekly. Intradialytic decrease in plasma volume
was calculated from pre- and postdialysis total plasma
protein concentrations as suggested by Leypoldt et al
[1]. Multiple regression analyses revealed no significant
correlation between predialysis SBP and DBP, intradia-
lytic change in SBP, and postdialysis SBP on one hand,
and the intradialytic change in plasma volume and body
weight. The mean intradialytic decrease in plasma volume
was comparable between hypertensive and normoten-
sive patients, despite the significant difference in pre-
dialysis body weight between both groups (67.7±10.4 vs.
62.8+10.7 kg, respectively, P < 0.05). In fact, the rela-
tionship between BP and plasma volume in hemodialysis
patients is not simple due to the many variables affect-
ing it, including plasma refilling index [2] and the lagging
in normalization of blood pressure after controlling the
volume status [3]. A recent study has also shown marked
variability of relative blood volume during hemodialysis
using continuous hematocrit measurement that neither
correlated to blood pressure changes nor to ultrafiltra-
tion rate [4]. These findings may suggest that monitoring
of blood volume is not useful for proper evaluation of
the hydration status in hemodialysis patients in the daily
clinical practice.
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Reply from the Authors
Ibrahim et al [1] describe a cross-sectional study in
chronic hemodialysis patients to test potential associa-
tions between blood pressure and measures of volume
status. Their investigation was apparently motivated by
our publication [2], and used both intradialytic changes
in body weight and plasma volume as volume mea-
sures. Their observations are apparently in conflict with
our findings since we observed statistically, and clin-
ically, significant associations between blood pressure,
and these same measures of volume status. This dispar-
ity may be due to differences in patient and treatment
characteristics.
The 100 patients studied by Ibrahim et al were dif-
ferent from the 468 HEMO Study patients we studied.
Sixty-two percent of our patients were black, 43% were
diabetic, and 55% were female. These patient character-
istics are substantially different from those expected from
dialysis units in Egypt [3]. Further, the mean age of the
patients we studied was almost two decades older (58 ±
14 vs. 40.7 ± 23.4 years). In addition, our patients had lim-
ited kidney function (for reasons related to study design),
while the level of residual kidney function of the patients
studied by Ibrahim et al was likely higher, but not re-
ported. The specifics of the treatment regimens were also
different between the patients we studied and those stud-
ied by Ibrahim et al. For example, the patients evaluated
by Ibrahim et al were treated for an average of approxi-
mately four hours; however, the mean treatment time for
patients in the HEMO Study was considerably shorter
[4]. It is tempting to speculate that the longer treatment
times used by Ibrahim et al may have blunted the relation-
ship between blood pressure and intradialytic changes in
plasma volume since additional treatment time permits
more complete refilling of the plasma compartment.
Finally, it should be emphasized that neither our study
nor that described by Ibrahim et al tested whether
routine monitoring of blood volume can assist in the
evaluation of the hydration status of hemodialysis
patients. Our findings were statistical associations only;
however, they suggest that future interventional clinical
trials to determine the role of blood volume monitoring
are worthy of consideration.
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